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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use, of this translation. 

LThis document has been* translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is transmission data by which digital quadrature modulation was carried out to the 
predetermined carrier signal. The transmission data which hierarchized the same contents of 
information to the transmission data (low hierarchy transmission data) of a modulation technique 
with low transmission data (Takashina layer transmission data) of a modulation technique with 
high transmission efficiency, and a coding method and transmission efficiency, and a coding 
method, and were transmitted A C/N detection means to detect the carrier power pair noise 
power ratio (C/N ratio) of an input signal in the receiving set to receive, It has a decode means 
to switch alternatively the Takashina layer transmission data and low hierarchy transmission data 
from the transmission data to which recovered transmission data from the input signal and it 
restored according to the above-mentioned C/N ratio, and to decode information. The above- 
mentioned decode means switches the transmission data decoded when having decoded the 
Takashina layer transmission data and a C/N ratio becomes below the 1st threshold to low 
hierarchy transmission data. The receiving set characterized by switching the transmission data 
decoded when having decoded low hierarchy transmission data and it becomes more than the 
2nd threshold with the above-mentioned C/N ratio higher than the 1st threshold of the above to 
the Takashina layer transmission data. 

[Claim 2] The above-mentioned decode means is a receiving set according to claim 1 
characterized by switching the transmission data to decode to the Takashina layer transmission 
data when having decoded low hierarchy transmission data and the period when the above- 
mentioned C/N ratio became more than the 2nd threshold carries out predetermined time 
continuation. 

[Claim 3] The above-mentioned decode means is a receiving set according to claim 1 
characterized by switching the transmission data to decode to low hierarchy transmission data 
when having decoded the Takashina layer transmission data and the period which became that 
the C/N ratio became below the 1st threshold carries out predetermined time continuation. 
[Claim 4] When the 1st carries out period continuation, the period when the above-mentioned 
C/N ratio became more than the 2nd threshold when having decoded low hierarchy transmission 
data the above-mentioned decode means The transmission data to decode are switched to the 
Takashina layer transmission data. The receiving set according to claim 1 characterized by 
switching the transmission data decoded when having decoded the Takashina layer transmission 
data and the 2nd with the period shorter than the 1st period of the above which became that the 
C/N ratio became below the 1st threshold carries out period continuation to low hierarchy 
transmission data. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the receiving set used for example, for BS 

digital broadcasting etc. 

[0002] 

[Description of the Prior Art] In recent years, digital broadcasting, such as digital-communication 
satellite broadcasting service (CS digital broadcasting), digital satellite broadcasting (BS), and 
land-based digital broadcasting, is proposed as new broadcast media. 
[0003] In such digital broadcasting, when a C/N (carrier power / noise power) ratio falls 
according to causes, such as weather aggravation, the so-called block noise occurs, decode of 
an image or a sound signal cannot be performed, but the problem that the output of an image or 
a sound signal gets worse arises. 

[0004] Especially, in Japan, the digital modulation method with the transmission efficiency high 
as a modulation-code-ized method of TC8PSK (Trellis Coded 8 Phase Shift Keying) is adopted 
by BS digital broadcasting of a broadcast initiation schedule in 2000. Therefore, for example, it 
will be early influenced [ of C/N ] more by CS digital broadcasting which adopted QPSK 
(Quadrature Phase Shift Keying) as a modulation-code-ized method of aggravation. 
[0005] So, in BS digital broadcasting, the hierarchy modulation technique which hierarchizes and 
transmits the same contents of information to two kinds of modulation-code-ized methods of 
the Takashina layer transmission data with the high amount of transmissions and low hierarchy 
transmission data with the low amount of transmissions as countermeasures of aggravation of 
C/N by causes, such as weather aggravation, is adopted. In the case of BS digital broadcasting, 
the transmission data modulated and encoded by TC8PSK are used as the Takashina layer 
transmission data. Other than this (the transmission data with which BPSK (r=1/2) and QPSK 
(r=1/2, 2/3, 3/4, 5/6, 7/8) were modulated and encoded are used as low hierarchy transmission 
data) It has hierarchized (in addition, as for QPSK, the blowout CHADO coding method is 
adopted, and, as for r, the rate of coding is shown.). . 

[0006] At BS digital broadcasting, even if it sponsors the same program by adopting such a 
hierarchy modulation technique, by the Takashina layer transmission data, the dynamic image 
which the dynamic image and screen size which carried out coma dropping by the low hierarchy 
image, for example became small by offering a HDTV image, for example, and carried out coma 
dropping, the static image, the static image which carried out [ voice ] mute are offered. For this 
reason, in BS digital broadcasting, even if a receive state worsens according to causes, such as 
weather aggravation, and it becomes impossible to reproduce a HDTV image for example, a 
viewer can be provided with minimum service of SDTV, a static image, etc. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the receiving set side of BS digital 
broadcasting, such the Takashina layer transmission data and low hierarchy transmission data 
will be switched according to a C/N ratio. For example, a certain fixed threshold will be defined, 
it will judge whether a C/N ratio is more than this threshold or the following, the Takashina layer 
and a low hierarchy will be switched, and information will be offered. 
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[0008] However, the weather is unstable, and when changing the value of a C/N ratio sharply for 
a short time, or when the C/N ratio has become near the threshold, the hierarchy's of the 
Takashina layer and a low hierarchy's change-over will arise frequently, for example. In such a 
case, a change-over with the usual television broadcasting and the television broadcasting to 
which for example, image pontraction was carried out will arise frequently, and the displeasure 
and the troublesomeness by switch of a screen display will be given to a viewer. 
[0009] This invention is made in view of such the actual condition, avoids the troublesomeness 
of viewing and listening by the hierarchy change-over produced frequently, and aims at offering 
the receiving set which can view and listen where a viewer is stabilized. 
[0010] 

[Means for Solving the Problem] The receiving set concerning this invention is transmission data 
by which digital quadrature modulation was carried out to the predetermined carrier signal. The 
transmission data which hierarchized the same contents of information to the transmission data 
(low hierarchy transmission data) of a modulation technique with low transmission data 
(Takashina layer transmission data) of a modulation technique with high transmission efficiency, 
and a coding method and transmission efficiency, and a coding method, and were transmitted A 
C/N detection means to be the receiving set to receive and to detect the carrier power pair 
noise power ratio (C/N ratio) of an input signal, It has a decode means to switch alternatively 
the Takashina layer transmission data and low hierarchy transmission data from the transmission 
data to which recovered transmission data from the input signal and it restored according to the 
above-mentioned C/N ratio, and to decode information. The above-mentioned decode means 
switches the transmission data decoded when having decoded the Takashina layer transmission 
data and a C/N ratio becomes below the 1st threshold to low hierarchy transmission data. When 
having decoded low hierarchy transmission data and it becomes more than the 2nd threshold 
with the above-mentioned C/N ratio higher than the 1st threshold of the above, it is 
characterized by switching the transmission data to decode to the Takashina layer transmission 
data. 

[001 1] In this receiving set, in order to attain resistance to transmission degradation, or 
differentiation of information quality, for example, the transmission data (low hierarchy 
transmission data) of a modulation technique and a coding method with low transmission data 
(Takashina layer transmission data) of a modulation technique with high transmission efficiency 
and a coding method and transmission efficiency are alternatively switched according to the C/N 
ratio of an input signal, and information is decoded. Under the present circumstances, a 
hysteresis is given to the threshold of the C/N ratio which sets the timing of the switch from 
low hierarchy transmission data to the Takashina layer transmission data to the switch to low 
hierarchy transmission data from the Takashina layer transmission data, and a list. With this 
receiving set, when having decoded the Takashina layer transmission data and a C/N ratio 
becomes below the 1st threshold, and switching the transmission data to decode to low 
hierarchy transmission data, having decoded low hierarchy transmission data and it becomes 
more than the 2nd threshold with the above-mentioned C/N ratio higher than the 1st threshold 
of the above, specifically, the transmission data to decode are switched to the Takashina layer 
transmission data. 

[0012] Moreover, when the 1st carries out period continuation, the period when the above- 
mentioned C/N ratio became more than the 2nd threshold when having decoded low hierarchy 
transmission data the receiving set concerning this invention The transmission data to decode 
are switched to the Takashina layer transmission data, and when having decoded the Takashina 
layer transmission data and the 2nd with the period shorter than the 1st period of the above 
when the C/N ratio became below the 1st threshold carries out period continuation, the 
transmission data to decode are switched to low hierarchy transmission data. 
[0013] 

[Embodiment of the Invention] As a gestalt of operation of this invention, the receiving set of BS 
digital broadcasting which applied this invention is explained. 

[0014] The block block diagram of the receiving set of BS digital broadcasting of the gestalt of 
operation of this invention is shown in drawing 1 . 
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[0015] It has the channel selection section 11, the recovery section 12, a descrambler 13, the 
TS decoder 14, the MPEG decoder 15, a control section 16, and the noise level pair C/N ratio 
table 17, and the receiving set 1 of BS digital broadcasting is constituted, as shown in drawin g 1 . 

[0016] The RF signal received by the parabolic antenna 2 is inputted into the channel selection 
section 11. The channel selection section 11 performs magnification, frequency conversion, 
filtering, etc., and outputs an IF signal. The outputted IF signal is supplied to the recovery 
section 12. 

[0017] To an IF signal, the recovery section 12 performs a digital rectangular cross recovery, a 
DEPANKU tea ring, Viterbi decoding, a day interleave, reverse energy dispersal, RS decode, TS 
selection processing, etc., and outputs the transport stream (TS) in which the service whose 
-viewer wishes to receive is included. This TS is a multiplexed signal specified with MPEG 2 
systems. Moreover, as for this TS, data are packet-ized per 188 bytes of TS packet. TS 
outputted from the recovery section 12 is supplied to a descrambler 13. 

[0018] A descrambler 13 performs descrambling processing to TS currently scrambled using the 
predetermined code key. TS to which descrambling processing was carried out is supplied to the 
TS decoder 14. 

[0019] The TS decoder 14 performs filtering processing which extracts required TS packet (for 
example, TS packet for control the information of PSI and SI which are needed for TS packet in 
which the video information on a program that a viewer wishes to view and listen, audio 
information, and data information were included, playback of the program, etc. was described to 
be) with reference to PID (Packet Identification) of supplied TS packet. It separates into video, 
an audio, and data, respectively, and TS packet in which video information, audio information, and 
data information are included is supplied to the MPEG decoder 15 as a video elementary stream, 
an audio elementary stream, and a data elementary stream, respectively. Moreover, TS packet 
for control is supplied to a control section 1 6. 

[0020] The MPEG decoder 15 performs elongation processing to the video elementary stream by 
which compression coding is carried out, an audio elementary stream, and a data elementary 
stream, and outputs the video signal of baseband, an audio signal, and a data signal. 
[0021] A control section 16 performs control to the above-mentioned channel selection section 
11, the recovery section 12, a descrambler 13, the TS decoder 14, and the MPEG decoder 15. 
Furthermore, a control section 16 performs switch control with the Takashina layer reception 
and low hierarchy reception based on the C/N ratio which computed and computed the C/N 
ratio based on the noise level detected by the recovery section 12. 
[0022] The noise level pair C/N ratio table 1 7 is a table for computing the C/N ratio 
corresponding to the noise level from the noise level detected by the recovery section 12. 
[0023] Next, the internal configuration of the above-mentioned recovery section 12 is explained 
by using drawing 2 . 

[0024] As shown in drawin g 2 , the recovery section 12 The noise level detecting element 21 and 
the BPSK recovery section 22, The QPSK (r=1/2) recovery section 23 and the QPSK (r=2/3) 
recovery section 24, It has the QPSK (r=3/4) recovery section 25, the QPSK (r=5/6) recovery 
section 26, the QPSK (r=7/8) recovery section 27, the TS8PSK recovery section 28, a 
multiplexer 29, the switch controller 30, and the transmission-line decode section 31, and is 
constituted. 

[0025] The IF signal outputted from the channel selection section 1 1 is inputted into the noise 
level detecting element 21. The noise level detecting element 21 detects the level of the noise 
contained in the input signal from the inputted IF signal. The information on the detected noise 
level is supplied to a control section 16. The IF signal after the noise level was detected is 
supplied to the BPSK recovery section 22, the QPSK (r=1/2) recovery section 23, the QPSK 
(r=2/3) recovery section 24, the QPSK (r=3/4) recovery section 25, the QPSK (r=5/6) recovery 
section 26, the QPSK (r=7/8) recovery section 27, and the TS8PSK recovery section 28. 
[0026] Here, in BS digital broadcasting, the modulation technique of BPSK, QPSK, and TC8PSK 
is switched dynamically, and is broadcast. Moreover, in QPSK, also in it, the rate of coding of a 
blowout chad sign is switched still more nearly dynamically, and is broadcast By BS digital 
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broadcasting, it specifies that signal processing is performed per data configuration called a 
super frame, and, specifically, eight frames are dividing the super frame further. One frame 
consists of 48 more slots. At BS digital broadcasting, it is supposed in this slot unit that it is 
possible to change a modulation-code-ized method. Let this one slot be a data length equivalent 
to 1TS packet. , . 

[0027] The BPSK recovery section 22, the QPSK (r=1/2) recovery section 23, the QPSK (r=2/3) 
recovery section 24, the QPSK (r=3/4) recovery section 25, the QPSK (r=5/6) recovery section 
26, the QPSK (r=7/8) recovery section 27, and the TS8PSK recovery section 28 perform 
blowout tea ring processing, Viterbi decoding processing, etc. to the transmission data of a 
modulation-code-ized method which corresponded, respectively. 

[0028] A multiplexer 29 follows the switch control by the switch controller 30. The recovery 
-output of the-BPSK-recovery-section 2-2 r the-QPSK (r^1/2-)-recovery -section 23, the QPSK 
(r=2/3) recovery section 24, the QPSK (r=3/4) recovery section 25, the QPSK (r=5/6) recovery 
section 26, the QPSK (r=7/8) recovery section 27, and the TS8PSK recovery section 28 
Dynamically, transmission data are chosen per slot with a switch, and the latter transmission-line 
decode section 31 is supplied. In addition, while the switch timing of a modulation-codeHzed 
method takes a synchronization in synchronous code added to the so-called head of a super 
frame and carries out selection detection of the head of a slot, control of a switch location is 
performed with reference to the information described by TMCC (Transmission and Multiplexing 
ConfigurationControl). 

[0029] The transmission-line decode section 31 performs day interleave processing, reverse 
energy diffusion process, and RS decode processing to the transmission data to which it 
restored according to each modulation-code-ized method. Furthermore, in the case of BS digital 
broadcasting, although transmission of a maximum of eight TS is enabled by one frequency 
channel, one TS chosen by the viewer etc. is outputted. 

[0030] As mentioned above, the recovery section 1 2 detects the noise level of an input signal in 
them, and supplies it to them at a control section 16 while it performs transmission-line decode 
processing in recovery processing of BS digital broadcasting, and a list and reproduces TS in 
them. 

[0031] Next, the internal configuration of the TS decoder 14 is explained by using drawing 3 . 
[0032] It has the packet filter section 33 and the program selection section 34, and the TS 
decoder 14 is constituted, as shown in drawing 3 . 

[0033] PID of TS - packet which' the TS decoder 14 extracts is~specified from a control section 
16, and processing which extracts required TS packet is performed with reference to this 
specified PID. 

[0034] PID is the 13-bit information described in TS packet, and is the information for identifying 
the contents of information included in the TS packet, referring to PID — for example, the 
packet in which video information is included for the TS packet, the packet in which audio 
information is included, and the packet in which data information is included — or the TS packet 
can identify the packet in which PSI (Program Specific Information) and SI (Serves Information) 
are contained, furthermore, the packet in which the Takashina layer transmission data are 
contained for that TS packet by this PID — or low hierarchy transmission data are contained — 
it is discriminable a packet. 

[0035] The program selection section 34 extracts only TS packet with which control the packet 
filter section 33 and specified PID is described to be based on the PID information specified 
from the control section 16, and supplies it to the MPEG decoder 15. Furthermore, TS packet 
specified among TS packets which PSI and SI are contained and are is extracted, and a control 
section 16 is supplied. 

[0036] Moreover, PID to which the TS decoder 14 corresponds to the Takashina layer 
transmission data / low hierarchy transmission data is specified by the control section 16. When 
PID applicable to the Takashina layer transmission data is specified, the TS decoder 14 extracts 
TS packet in which the Takashina layer transmission data were contained, and sends out only TS 
packet by which the Takashina layer transmission data were contained in the latter MPEG 
decoder 15. Moreover, when PID applicable to low hierarchy transmission data is specified, the 
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TS decoder 14 extracts TS packet in which low hierarchy transmission data were contained, and 
sends out only TS packet by which low hierarchy transmission data were contained in the latter 
MPEG decoder 15. By performing such processing, the Takashina layer transmission data / low 
hierarchy transmission data can be switched. 

[0037] Next, the contents [ data / which are performed by the control section 16 / the 
Takashina layer transmission data and low hierarchy transmission data ] of control of switch 
control are explained. 

[0038] A control section 16 reads the noise level detected by the recovery section 12, and 
computes a C/N ratio with reference to the noise level pair C/N ratio table 17 based on the 
read noise level. On this noise level pair C/N ratio table 17, the correspondence relation 
between a noise level and a C/N ratio is beforehand described on the table. And a control 
-sectionH-6-switches-whether-the-Takashina-layer reception is-performed or low hierarchy 
reception is performed based on the value of this computed C/N ratio. 

[0039] Here, by preparing a hysteresis in the switch level of the C/N ratio which computed the 
switch with the Takashina layer reception and low hierarchy reception, and performing a time 
limit, in case a condition is switched further, the Takashina layer receive state and a low 
hierarchy receive state change complicated, and the control section 16 is controlling not to give 
a viewer displeasure. 

[0040] Specifically in this control section 16, the switch level of a C/N ratio is set up as follows. 
[0041] (1) Set the switch level of the C/N ratio to the low hierarchy reception from the 
Takashina layer reception as the 1st level Th 1. For example, if the 1st level was set up with 
9dB, when a C/N ratio becomes the midst which is performing the Takashina layer reception 
with 9dB or less, it is switched to low hierarchy reception from the Takashina layer reception. In 
addition, this 1st level Th 1 is good to set it as the lowest possible value so that a viewer can be 
provided as much as possible with the information on the high quality by the Takashina layer 
transmission data. For example, it is set as C/N ratio extent which a block noise begins to 
generate. 

[0042] (2) Set the switch level of the C/N ratio to the Takashina layer reception from low 
hierarchy reception as the 2nd level Th 2. Let this 2nd level Th 2 be a value higher than the 1st 
level Th 1 (Th2>Th1). For example, if the 2nd level was set up with 11dB, when a C/N ratio 
becomes the midst which is performing low hierarchy reception with 1 1 dB or more, it is switched 
to the Takashina layer reception from low hierarchy reception. Usually, 2 or 3dB of C/N ratios is 
~ "e"asily"changed~according to a weatherconditionrTherefore, it is desirable to prepare the margin 
more than this fluctuation range, and to set up the 2nd level Th 2 from the 1st level Th 1. 
[0043] Thus, even when the C/N ratio of an input signal switches and it has become a value 
near the level by giving a hysteresis to switch level, a complicated screen switch etc. does not 
occur. 

[0044] Furthermore, in this control section 16, the time limit at the time of switching a condition 
is set up as follows. 

[0045] (3) During the 1st period Tm1, when a C/N ratio turns around the 2nd level Th 2 a top 
continuously, as for the change-over transition to the Takashina layer receive state from a low 
hierarchy receive state, it performs it. For example, if the 2nd level Th 2 was set up with 1 1dB 
and the 1st period Tm1 was set up with 10 seconds, when it changes into the condition that the 
C/N ratio has exceeded 1 1dB for 10 seconds or more to the midst which is performing low 
hierarchy reception, it is switched to the Takashina layer reception from low hierarchy reception. 

[0046] (4) During the 2nd period Tm2, when a C/N ratio is continuously less than the 1st level 
Th 1, as for the change-over transition to a low hierarchy receive state from the Takashina layer 
receive state, it performs it. Here, the 2nd period Tm2 presupposes that it is a period shorter 
than the 1st period Tm1 (Tm2 <=Tm1). For example, if the 1st level Th 1 was set up with 9dB 
and the 2nd period Tm2 was set up with 0.5 seconds, when a C/N ratio changes into the 
condition that 9dB is in the Mashita time for 0.5 seconds or more at the midst which is 
performing low hierarchy reception, it is switched to low hierarchy reception from the Takashina 
layer reception. 
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[0047] In addition, when priority is given to not showing a viewer the condition that the effect by 

the block noise appears on a screen, as much as possible and a C/N ratio gets worse, the 

transition to a low hierarchy receive state from the Takashina layer receive state has set up the 

time limit short so that it may switch to a low hierarchy receive state immediately. On the 

contrary, it is made for a hierarchy change-over to also produce and the transition to 

the Takashina layer receive state from a low hierarchy receive state has set up the time limit for 

a longtime, when changing a C/N ratio with the big amplitude for example. 

[0048] It explains to the next by showing the State machine which performs state control 

[ receive state / the Takashina layer receive state and / low hierarchy ] of a switch in drawing 

4 . 

[0049] Control is performed in this State machine according to 4 of a condition S1 - a condition 
"4 conditions. A -conditiorrS V and a condition S2are the Takashina layer receive states. PID for 
extracting the Takashina layer transmission data in a condition S1 and a condition S2 will be 
supplied to the TS decoder 14 from a control section 16, and a viewer will be provided with the 
image data of the usual image size. On the other hand, a condition S3 and condition S4 are low 
hierarchy receive states. A viewer will be provided with the dynamic image which carried out 
coma dropping, the dynamic image which the screen size became small and carried out coma 
dropping, a static image, or the static image which carried out [ voice ] mute, although PID for 
extracting low hierarchy transmission data at the time of a condition S3 and condition S4 is 
supplied to the TS decoder 14 from a control section 16, for example, the contents of a program 
are the same as that of the Takashina layer received data. 

[0050] First, this receiving set 1 will change in the condition SI, if reset, the reception initiation 
instruction of powering on or BS digital broadcasting, etc. are given. 

[0051] A C/N ratio is judged in this condition S1. When a C/N ratio is larger than the 1st level 
Th 1, it stops at this condition S1, and when a C/N ratio is the 1st one or less level Th, it 
changes in the condition S2. Here, a counter timer is started to the timing which changes from a 
condition S1 to a condition S2. 

[0052] In the condition S2, the timer value time counted by the timer with the C/N ratio is 
judged. When the timer value time is smaller than the 2nd period Tm2 and a C/N ratio is the 1st 
one or less level Th, it stops at this condition S2. Moreover, when [ that the timer value time is 
smaller than the 2nd period Tm2 and ] a C/N ratio is larger than the 1st level Th 1, it changes in 
the condition S1. Moreover, when the timer values time are the 2nd two or more periods Tm, it 
changes in the~condition S3. A timer is reset from a condition S2 to the - timing which changes 
from a condition S2 to a condition S1 and a condition S3. 

[0053] A C/N ratio is judged in the condition S3. When a C/N ratio is smaller than the 2nd level 
Th 2, it stops at this condition S3, and when C/N ratios are the 2nd two or more level Th, it 
changes to condition S4. Here, a timer is started to the timing which changes from a condition 
S3 to condition S4. 

[0054] In condition S4, the timer value time counted by the timer with the C/N ratio is judged. 
When the timer value time is smaller than the 1st period Tm1 and C/N ratios are the 2nd two or 
more | eve | Th, it stops at this condition S4. Moreover, when [ that the timer value time is smaller 
than the 1st period Tm1 and ] a C/N ratio is smaller than the 2nd level Th 2, it changes in the 
condition S3. Moreover, when the timer values time are the 1st one or more periods Tm, it 
changes in the condition S1. A timer is reset from condition S4 to the timing which changes from 
condition S4 to a condition S3 and a condition S1. 

[0055] He is trying to give a hysteresis to the threshold of the C/N ratio which sets the timing 
of the switch from low hierarchy transmission data to the Takashina layer transmission data to 
the switch to low hierarchy transmission data from the Takashina layer transmission data, and a 
list as mentioned above with the receiving set 1 of BS digital broadcasting of the gestalt of 
operation of this invention. Furthermore, even if a C/N ratio switches exceeding a threshold and 
fills conditions with this receiving set 1, a hierarchy change-over is not performed between fixed 
time amount, but after it is judged that the C/N ratio exceeded the threshold certainly, it will be 
made to perform a hierarchy switch. Therefore, a switch with the Takashina layer transmission 
data and low hierarchy transmission data arises frequently, and things are lost. Therefore, giving 
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a viewer the displeasure and the troublesomeness by switch of a screen display is lost, and 
where a viewer is stabilized, it can view and listen. ------- 

[0056] As mentioned above, although the receiving set of BS digital broadcasting was explained 
as a gestalt of operation of this invention, this invention is not restricted to the receiving set of 
BS digital broadcasting, and if it is the receiving set of the broadcast which adopted the 
hierarchy modulation technique, it is applicable [ this invention ] to anythings. 
[0057] 

[Effect of the Invention] In the receiving set concerning this invention, in order to attain 
resistance to transmission degradation, or differentiation of information quality, for example, the 
transmission data (low hierarchy transmission data) of a modulation technique and a coding 
method with low transmission data (Takashina layer transmission data) of a modulation technique 
—with high transmission- efficiency and a coding-method and transmission efficiency are 
alternatively switched according to the C/N ratio of an input signal, and the contents of 
information are decoded. Under the present circumstances, a hysteresis is given to the threshold 
of the C/N ratio which sets the timing of the switch from low hierarchy transmission data to the 
Takashina layer transmission data to the switch to low hierarchy transmission data from the 
Takashina layer transmission data, and a list. With this receiving set, when having decoded the 
Takashina layer transmission data and a C/N ratio becomes below the 1st threshold, and 
switching the transmission data to decode to low hierarchy transmission data, having decoded 
low hierarchy transmission data and it becomes more than the 2nd threshold with the above- 
mentioned C/N ratio higher than the 1st threshold of the above, specifically, the transmission 
data to decode are switched to the Takashina layer transmission data. 
[0058] moreover, when having decoded low hierarchy transmission data and the above- 
mentioned C/N ratio continues during the 1st period which became more than the 2nd threshold, 
the receiving set concerning this invention The transmission data to decode are switched to the 
Takashina layer transmission data, and when having decoded the Takashina layer transmission 
data and the 2nd with the period shorter than the 1st period of the above which became that the 
C/N ratio became below the 1st threshold carries out period continuation, the transmission data 
to decode are switched to low hierarchy transmission data. That is, once there is a hierarchy 
change-over, even if a C/N ratio switches exceeding a threshold and fulfills conditions, a 
hierarchy change-over is not performed between fixed time amount, but after it is judged that 
the C/N ratio exceeded the threshold certainly, it will be made to perform a hierarchy switch. 
[0059] In the receiving set applied to this invention by this, itislostthat a switch with the 
Takashina layer transmission data and low hierarchy transmission data arises frequently. 
Therefore, giving a viewer the displeasure and the troublesomeness by switch of a screen display 
is lost, and where a viewer is stabilized, it can view and listen. 
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TECHNICAL FIELD ^ 

[Field of the Invention] This invention relates to the receiving set used for example, for BS 
digital broadcasting etc. 
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-BRIQELART _ _ . 

[Description of the Prior Art] In recent years, digital broadcasting, such as digital-communication 
satellite broadcasting service (CS digital broadcasting), digital satellite broadcasting (BS), and 
land-based digital broadcasting, is proposed as new broadcast media. 
[0003] In such digital broadcasting, when a C/N (carrier power / noise power) ratio falls 
according to causes, such as weather aggravation, the so-called block noise occurs, decode of 
an image or a sound signal cannot be performed, but the problem that the output of an image or 
a sound signal gets worse arises. 

[0004] Especially, in Japan, the digital modulation method with the transmission efficiency high 
as a modulation-code-ized method of TC8PSK (Trellis Coded 8 Phase Shift Keying) is adopted 
by BS digital broadcasting of a broadcast initiation schedule in 2000. Therefore, for example, it 
will be early influenced [ of C/N ] more by CS digital broadcasting which adopted QPSK 
(Quadrature Phase Shift Keying) as a modulation-code-ized method of aggravation. 
[0005] So, in BS digital broadcasting, the hierarchy modulation technique which hierarchizes and 
transmits the same contents of information to two kinds of modulation-code-ized methods of 
the Takashina layer transmission data with the high amount of transmissions and low hierarchy 
transmission data with the low amount of transmissions as countermeasures of aggravation of 
C/N by causes, such as weather aggravation, is adopted. In the case of BS digital broadcasting, 
the transmission data modulated and encoded by TC8PSK are used as the Takashina layer 
transmission data. Other than this (the transmission data with which BPSK (r=1/2) and QPSK 

(r=1/2, 2/3, 3/4,-5/6, 7/8) were.modulated and encoded are used as low hierarchy transmission 

data) It has hierarchized (in addition, as for QPSK, the blowout CHADO coding method is 
adopted, and, as for r, the rate of coding is shown.). . 

[0006] At BS digital broadcasting, even if it sponsors the same program by adopting such a 
hierarchy modulation technique, by the Takashina layer transmission data, the dynamic image 
which the dynamic image and screen size which carried out coma dropping by the low hierarchy 
image, for example became small by offering a HDTV- image, for example, and carried out coma 
dropping, the static image, the static image which carried out [ voice ] mute are offered. For this 
reason, in BS digital broadcasting, even if a receive state worsens according to causes, such as 
weather aggravation, and it becomes impossible to reproduce a HDTV image for example, a 
viewer can be provided with minimum service of SDTV, a static image, etc. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] In the receiving set concerning this invention, in order to attain 
resistance to transmission degradation, or differentiation of information quality, for example, the 
transmission data (low hierarchy transmission data) of a modulation technique and a coding 
method with low transmission data (Takashina layer transmission data) of a modulation technique 
with high transmission efficiency and a coding method and transmission efficiency are 
alternatively switched according to the C/N ratio of an input signal, and the contents of 
information are decoded. Under the present circumstances, a hysteresis is given to the threshold 
of the C/N ratio which sets the timing of the switch from low hierarchy transmission data to the 
Takashina layer transmission data to the switch to low hierarchy transmission data from the 
Takashina layer transmission data, and a list. With this receiving set, when having decoded the 
Takashina layer transmission data and a C/N ratio becomes below the 1st threshold, and 
switching the transmission data to decode to low hierarchy transmission data, having decoded 
low hierarchy transmission data and it becomes more than the 2nd threshold with the above- 
mentioned C/N ratio higher than the 1st threshold of the above, specifically, the transmission 
data to decode are switched to the Takashina layer transmission data. 
[0058] moreover, when having decoded low hierarchy transmission data and the above- 
mentioned C/N ratio continues during the 1st period which became more than the 2nd threshold, 
the receiving set concerning this invention The transmission data to decode are switched to the 
Takashina layer transmission data, and when having decoded the Takashina layer transmission 
data and the 2nd with the period shorter than the 1 st period of the above which became that the 
C/N ratio became below the 1st threshold carries out period continuation, the transmission data 
to decode are switched to low hierarchy transmission data. That is, once there is a hierarchy 
change-over, even if a C/N ratio switches exceeding a threshold and fulfills conditions, a 
hierarchy change-over is not performed between fixed time amount, but after it is judged that 
the C/N ratio exceeded the threshold certainly, it will be made to perform a hierarchy switch. 
[0059] In the receiving set applied to this invention by this, it is lost that a switch with the 
Takashina layer transmission data and low hierarchy transmission data arises frequently. 
Therefore, giving a viewer the displeasure and the troublesomeness by switch of a screen display 
is lost, and where a viewer is stabilized, it can view and listen. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] By the way, in the receiving set side of BS digital 
broadcasting, such the Takashina layer transmission data and low hierarchy transmission data 
will be switched according to a C/N ratio. For example, a certain fixed threshold will be defined, 
it will judge whether a C/N ratio is more than this threshold or the following, the Takashina layer 
and a low hierarchy will be switched, and information will be offered. 

[0008] However, the weather is unstable, and when changing the value of a C/N ratio sharply for 
a short time, or when the C/N ratio has become near the threshold, the hierarchy's of the 
Takashina layer and a low hierarchy's change-over will arise frequently, for example. In such a 
case, a change-over with the usual television broadcasting and the television broadcasting to 
which for example, image contraction was carried out will arise frequently, and the displeasure 
and the troublesomeness by switch of a screen display will be given to a viewer. 
[0009] This invention is made in view of such the actual condition, avoids the troublesomeness 
of viewing and listening by the hierarchy change-over produced frequently, and aims at offering 
the receiving set which can view and listen where a viewer is stabilized. 
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MEANS 



[Means for Solving the Problem] The receiving set concerning this invention is transmission data 
by which digital quadrature modulation was carried out to the predetermined carrier signal. The 
transmission data which hierarchized the same contents of information to the transmission data 
(low hierarchy transmission data) of a modulation technique with low transmission data 
(Takashina layer transmission data) of a modulation technique with high transmission efficiency, 
and a coding method and transmission efficiency, and a coding method, and were transmitted A 
C/N detection means to be the receiving set to receive and to detect the carrier power pair 
noise power ratio (C/N ratio) of an input signal, It has a decode means to switch alternatively 
the Takashina layer transmission data and low hierarchy transmission data from the transmission 
data to which recovered transmission data from the input signal and it restored according to the 
above-mentioned C/N ratio, and to decode information. The above-mentioned decode means 
switches the transmission data decoded when having decoded the Takashina layer transmission 
data and a C/N ratio becomes below the 1st threshold to low hierarchy transmission data. When 
having decoded low hierarchy transmission data and it becomes more than the 2nd threshold 
with the above-mentioned C/N ratio higher than the 1 st threshold of the above, it is 
characterized by switching the transmission data to decode to the Takashina layer transmission 
data. 

[001 1] In this receiving set, in order to attain resistance to transmission degradation, or 
differentiation of information quality, for example, the transmission data (low hierarchy 
_ transmission data) of a modulation technique and.a coding method with low transmission data 
(Takashina layer transmission data) of a modulation technique with high transmission efficiency 
and a coding method and transmission efficiency are alternatively switched according to the C/N 
ratio of an input signal, and information is decoded. Under the present circumstances, a 
hysteresis is given to the threshold of the C/N ratio which sets the timing of the switch from 
low hierarchy transmission data to the Takashina layer transmission data to the switch to low 
hierarchy transmission data from the Takashina layer transmission data, and a list. With this 
receiving set, when having decoded the Takashina layer transmission data and a C/N ratio 
becomes below the 1st threshold, and switching the transmission data to decode to low 
hierarchy transmission data, having decoded low hierarchy transmission data and it becomes 
more than the 2nd threshold with the above-mentioned C/N ratio higher than the 1st threshold 
of the above, specifically, the transmission data to decode are switched to the Takashina layer 
transmission data. 

[0012] Moreover, when the 1st carries out period continuation, the period when the above- 
mentioned C/N ratio became more than the 2nd threshold when having decoded low hierarchy 
transmission data the receiving set concerning this invention The transmission data to decode 
are switched to the Takashina layer transmission data, and when having decoded the Takashina 
layer transmission data and the 2nd with the period shorter than the 1st period of the above 
when the C/N ratio became below the 1st threshold carries out period continuation, the 
transmission data to decode are switched to low hierarchy transmission data. 
[0013] 

[Embodiment of the Invention] As a gestalt of operation of this invention, the receiving set of BS 
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digital broadcasting which applied this invention is explained. 

[0014] The block block diagram of the receiving set of BS digital broadcasting of the gestalt of 
operation of this invention is shown in drawing 1 . 

[0015] It has the channel selection section 11, the recovery section 12, a descrambler 13, the 
TS decoder 14, the MPEG decoder 15, a control section 16, and the noise level pair C/N ratio 
table 17, and the receiving set 1 of BS digital broadcasting is constituted, as shown in drawing 1 . 

[0016] The RF signal received by the parabolic antenna 2 is inputted into the channel selection 
section 11. The channel selection section 11 performs magnification, frequency conversion, 
filtering, etc., and outputs an IF signal. The outputted IF signal is supplied to the recovery 
section 12. 

[0017] To an IF signal, the recovery section 12 performs a digital rectangular cross recovery, a 
DEPANKU tea ring, Viterbi decoding, a day interleave, reverse energy dispersal, RS decode, TS 
selection processing, etc., and outputs the transport stream (TS) in which the service whose 
viewer wishes to receive is included. This TS is a multiplexed signal specified with MPEG 2 
systems. Moreover, as for this TS, data are ; packetHzed per 188 bytes of TS packet. TS 
outputted from the recovery section 12 is supplied to a descrambler 13. 

[0018] A descrambler 13 performs descrambling processing to TS currently scrambled using the 
predetermined code key. TS to which descrambling processing was carried out is supplied to the 
TS decoder 14. 

[0019] The TS decoder 14 performs filtering processing which extracts required TS packet (for 
example, TS packet for control the information of PSI and SI which are needed for TS packet in 
which the video information on a program that a viewer wishes to view and listen, audio 
information, and data information were included, playback of the program, etc. was described to 
be) with reference to PID (Packet Identification) of supplied TS packet. It separates into video, 
an audio, and data, respectively, and TS packet in which video information, audio information, and 
data information are included is supplied to the MPEG decoder 15 as a video elementary stream, 
an audio elementary stream, and a data elementary stream, respectively. Moreover, TS packet 
for control is supplied to a control section 16. 

[0020] The MPEG decoder 15 performs elongation processing to the video elementary stream by 
which compression coding is carried out, an audio elementary stream, and a data elementary 
stream, and outputs the video signal of baseband, an audio signal, and a data signal. 
[0021] A control section 16 performs control to the above-mentioned channel selection section 
11, the recovery section 12, a descrambler 13, the TS decoder 14, and the MPEG decoder 15. 
Furthermore, a control section 1 6 performs switch control with the Takashina layer reception 
and low hierarchy reception based on the C/N ratio which computed and computed the C/N 
ratio based on the noise level detected by the recovery section 1 2. 
[0022] The noise level pair C/N ratio table 17 is a table for computing the C/N ratio 
corresponding to the noise level from the noise level detected by the recovery section 1 2. 
[0023] Next, the internal configuration of the above-mentioned recovery section 12 is explained 
by using drawing 2 . 

[0024] As shown in drawing 2 , the recovery section 12 The noise level detecting element 21 and 
the BPSK recovery section 22, The QPSK (r=1/2) recovery section 23 and the QPSK (r=2/3) 
recovery section 24, It has the QPSK (r=3/4) recovery section 25, the QPSK (r=5/6) recovery 
section 26, the QPSK (r=7/8) recovery section 27, the TS8PSK recovery section 28, a 
multiplexer 29, the switch controller 30, and the transmission-line decode section 31, and is 
constituted. 

[0025] The IF signal outputted from the channel selection section 1 1 is inputted into the noise 
level detecting element 21. The noise level detecting element 21 detects the level of the noise 
contained in the input signal from the inputted IF signal. The information on the detected noise 
level is supplied to a control section 16. The IF signal after the noise level was detected is 
supplied to the BPSK recovery section 22, the QPSK (r=1/2) recovery section 23, the QPSK 
(r=2/3) recovery section 24, the QPSK (r=3/4) recovery section 25, the QPSK (r=5/6) recovery 
section 26, the QPSK (r=7/8) recovery section 27, and the TS8PSK recovery section 28. 
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[0026] Here, in BS digital broadcasting, the modulation technique of BPSK, QPSK, and TC8PSK 
is switched dynamically, and is broadcast. Moreover, in QPSK, also in it, the rate of coding of a 
blowout chad sign is switched still more nearly dynamically, and is broadcast. By BS digital 
broadcasting, it specifies that signal processing is performed per data configuration called a 
super frame, and, specifically, eight frames are dividing the super frame further. One frame 
consists of 48 more slots. At BS digital broadcasting, it is supposed in this slot unit that it is 
possible to change a modulation-code-ized method. Let this one slot be a data length equivalent 
to 1TS packet. 

[0027] The BPSK recovery section 22, the QPSK (r=1/2) recovery section 23, the QPSK (r=2/3) 
recovery section 24, the QPSK (r=3/4) recovery section 25, the QPSK (r^5/6) recovery section 
26, the QPSK (r=7/8) recovery section 27. and the TS8PSK recovery section 28 perform 
blowout tea ring processing, Viterbi decoding processing, etc. to the transmission data of a 
modulation-code-ized method which corresponded, respectively. 

[0028] A multiplexer 29 follows the switch control by the switch controller : 30. The recovery 
output of the BPSK recovery section 22, the QPSK (r=1/2) recovery section 23, the QPSK 
(r=2/3) recovery section 24, the QPSK (r=3/4) recovery section 25, the QPSK (r=5/6) recovery 
section 26, the QPSK (r=7/8) recovery section 27, and the TS8PSK recovery section 28 
Dynamically, transmission data are chosen per slot with a switch, and the latter transmission-line 
decode section 31 is supplied. In addition, while the switch timing of a modulation-codeHzed 
method takes a synchronization in synchronous code added to the so-called head of a super 
frame and carries out selection detection of the head of a slot, control of a switch location is 
performed with reference to the information described by TMCC (Transmission and Multiplexing 
ConfigurationControl). 

[0029] The transmission-line decode section 31 performs day interleave processing, reverse 
energy diffusion process, and RS decode processing to the transmission data to which it 
restored according to each modulation-code-ized method. Furthermore, in the case of BS digital 
broadcasting, although transmission of a maximum of eight TS is enabled by one frequency 
channel, one TS chosen by the viewer etc. is outputted. 

[0030] As mentioned above, the recovery section 12 detects the noise level of an input signal in 
them, and supplies it to them at a control section 16 while it performs transmission-line decode 
processing in recovery processing of BS digital broadcasting, and a list and reproduces TS in 
them. 

- [0031] -N'extrth'crintemat configuration of the TS decoder 14 is explained by using drawing 3 . 
[0032] It has the packet filter section 33 and the program selection section 34, and the TS 
decoder 14 is constituted, as shown in drawin g 3 . 

[0033] PID of TS packet which the TS decoder 14 extracts is specified from a control section 
16, and processing which extracts required TS packet is performed with reference to this 
specified PID. 

[0034] PID is the 13-bit information described in TS packet, and is the information for identifying 
the contents of information included in the TS packet, referring to PID — for example, the 
packet in which video information is included for the TS packet, the packet in which audio 
information is included, and the packet in which data information is included — or the TS packet 
can identify the packet in which PSI (Program Specific Information) and SI (Serves Information) 
are contained, furthermore, the packet in which the Takashina layer transmission data are 
contained for that TS packet by this PID — or low hierarchy transmission data are contained 
it is discriminable a packet. 

[0035] The program selection section 34 extracts only TS packet with which control the packet 
filter section 33 and specified PID is described to be based on the PID information specified 
from the control section 16, and supplies it to the MPEG decoder 15. Furthermore, TS packet 
specified among TS packets which PSI and SI are contained and are is extracted, and a control 
section 16 is supplied. 

[0036] Moreover, PID to which the TS decoder 14 corresponds to the Takashina layer 
transmission data / low hierarchy transmission data is specified by the control section 16. When 
PID applicable to the Takashina layer transmission data is specified, the TS decoder 14 extracts 
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TS packet in which the Takashina layer transmission data were contained, and sends out only TS 
packet by which the Takashina layer transmission data were contained in the latter MPEG 
decoder 15. Moreover, when PID applicable to low hierarchy transmission data is specified, the 
TS decoder 14 extracts TS packet in which low hierarchy transmission data were contained, and 
sends out only TS packet by which low hierarchy transmission data were contained in the latter 
MPEG decoder 15. By performing such processing, the Takashina layer transmission data / low 
hierarchy transmission data can be switched. 

[0037] Next, the contents [ data / which are performed by the control section 16 / the 
Takashina layer transmission data and low hierarchy transmission data ] of control of switch 
control are explained. 

[0038] A control section 16 reads the noise level detected by the recovery section 12, and 
computes-a-C/N-ratio with-reference-to-the-noise-level-pair-G/N ratio-table 17 based on the 
read noise level. On this noise level pair C/N ratio table 17, the correspondence relation 
between a noise level and a C/N ratio is beforehand described on the table. And a control 
section 16 switches whether the Takashina layer reception is performed or low hierarchy 
reception is performed based on the value of this computed C/N ratio. 

[0039] Here, by preparing a hysteresis in the switch level of the C/N ratio which computed the 
switch with the Takashina layer reception and low hierarchy reception, and performing a time 
limit, in case a condition is switched further, the Takashina layer receive state and a low 
hierarchy receive state change complicated, and the control section 16 is controlling not to give 
a viewer displeasure. 

[0040] Specifically in this control section 16, the switch level of a C/N ratio is set up as follows. 
[0041] (1) Set the switch level of the C/N ratio to the low hierarchy reception from the 
Takashina layer reception as the 1st level Th 1. For example, if the 1st level was set up with 
9dB, when a C/N ratio becomes the midst which is performing the Takashina layer reception 
with 9dB or less, it is switched to low hierarchy reception from the Takashina layer reception. In 
addition, this 1 st level Th 1 is good to set it as the lowest possible value so that a viewer can be 
provided as much as possible with the information on the high quality by the Takashina layer 
transmission data. For example, it is set as C/N ratio extent which a block noise begins to 
generate. 

[0042] (2) Set the switch level of the C/N ratio to the Takashina layer reception from low 
hierarchy reception as the 2nd level Th 2. Let this 2nd level Th 2 be a value higher than the 1st 
ievehTh 1 (Th2>Th1). For exampler if the 2nd levelwas set" up with 1-1 dB; when a C/N ratio 
becomes the midst which is performing low hierarchy reception with 11dB or more, it is switched 
to the Takashina layer reception from low hierarchy reception. Usually, 2 or 3dB of C/N ratios is 
easily changed according to a weather condition. Therefore, it is desirable to prepare the margin 
more than this fluctuation range, and to set up the 2nd level Th 2 from the 1st level Th 1. 
[0043] Thus, even when the C/N ratio of an input signal switches and it has become a value 
near the level by giving a hysteresis to switch level, a complicated screen switch etc. does not 
occur. 

[0044] Furthermore, in this control section 1 6, the time limit at the time of switching a condition 
is set up as follows. 

[0045] (3) During the 1st period Tm1, when a C/N ratio turns around the 2nd level Th 2 a top 
continuously, as for the change-over transition to the Takashina layer receive state from a low 
hierarchy receive state, it performs it. For example, if the 2nd level Th 2 was set up with 11dB 
and the 1st period Tm1 was set up with 10 seconds, when it changes into the condition that the 
C/N ratio has exceeded 11dB for 10 seconds or more to the midst which is performing low 
hierarchy reception, it is switched to the Takashina layer reception from low hierarchy reception. 

[0046] (4) During the 2nd period Tm2, when a C/N ratio is continuously less than the 1st level 
Th 1, as for the change-over transition to a low hierarchy receive state from the Takashina layer 
receive state, it performs it. Here, the 2nd period Tm2 presupposes that it is a period shorter 
than the 1st period Tm1 (Tm2 <=Tm1). For example, if the 1st level Th 1 was set up with 9dB 
and the 2nd period Tm2 was set up with 0.5 seconds, when a C/N ratio changes into the 
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condition that 9dB is in the Mashita time for 0.5 seconds or more at the midst which is 
performing low hierarchy reception, it is switched to low hierarchy reception from the Takashina 
layer reception. 

[0047] In addition, when priority is given to not showing a viewer the condition that the effect by 
the block noise appears or) a screen, as much as possible and a C/N ratio gets worse, the 
transition to a low hierarchy receive state from the Takashina layer receive state has set up the 
time limit short so that it may switch to a low hierarchy receive state immediately. On the 
contrary, it is made for a hierarchy change-over to also produce and the transition to 

the Takashina layer receive state from a low hierarchy receive state has set up the time limit for 
a long time, when changing a C/N ratio with the big amplitude for example. 
[0048] It explains to the next by showing the State machine which performs state control 
-[-receive -state / the T-akashina-layer receive state and-/ low hierarchy-] -of a -switch in drawing 
4 . 

[0049] Control is performed in this State machine according to 4 of a condition S1 - a condition 
4 conditions. A condition S1 and a condition S2 are the Takashina layer receive states. PID for 
extracting the Takashina layer transmission data in a condition S1 and a condition S2 will be 
supplied to the TS decoder 14 from a control section 16, and a viewer will be provided with the 
image data of the usual image size. On the other hand, a condition S3 and condition S4 are low 
hierarchy receive states. A viewer will be provided with the dynamic image which carried out 
coma dropping, the dynamic image which the screen size became small and carried out coma 
dropping, a static image, or the static image which carried out [ voice ] mute, although PID for 
extracting low hierarchy transmission data at the time of a condition S3 and condition S4 is 
supplied to the TS decoder 14 from a control section 16, for example, the contents of a program 
are the same as that of the Takashina layer received data. 

[0050] First, this receiving set 1 will change in the condition S1, if reset, the reception initiation 
instruction of powering on or BS digital broadcasting, etc. are given. 

[0051] A C/N ratio is judged in this condition S1. When a C/N ratio is larger than the 1st level 
Th 1, it stops at this condition S1, and when a C/N ratio is the 1st one or less level Th, it 
changes in the condition S2. Here, a counter timer is started to the timing which changes from a 
condition S1 to a condition S2. 

[0052] In the condition S2, the timer value time counted by the timer with the C/N ratio is 
judged. When the timer value time is smaller than the 2nd period Tm2 and a C/N ratio is the 1st 
one or less level Th, it stolfsatthis condition S2: Moreoverrwhen [ that the timer value time is 
smaller than the 2nd period Tm2 and ] a C/N ratio is larger than the 1st level Th 1, it changes in 
the condition S1. Moreover, when the timer values time are the 2nd two or more periods Tm, it 
changes in the condition S3. A timer is reset from a condition S2 to the timing which changes 
from a condition S2 to a condition S1 and a condition S3. 

[0053] A C/N ratio is judged in the condition S3. When a C/N ratio is smaller than the 2nd level 
Th 2, it stops at this condition S3, and when C/N ratios are the 2nd two or more level Th, it 
changes to condition S4. Here, a timer is started to the timing which changes from a condition 
S3 to condition S4. 

[0054] In condition S4, the timer value time counted by the timer with the C/N ratio is judged. 
When the timer value time is smaller than the 1st period Tm1 and C/N ratios are the 2nd two or 
more level Th, it stops at this condition S4. Moreover, when [ that the timer value time is smaller 
than the 1st period Tm1 and ] a C/N ratio is smaller than the 2nd level Th 2, it changes in the 
condition S3. Moreover, when the timer values time are the 1 st one or more periods Tm, it 
changes in the condition S1. A timer is reset from condition S4 to the timing which changes from 
condition S4 to a condition S3 and a condition 51. 

[0055] He is trying to give a hysteresis to the threshold of the C/N ratio which sets the timing 
of the switch from low hierarchy transmission data to the Takashina layer transmission data to 
the switch to low hierarchy transmission data from the Takashina layer transmission data, and a 
list as mentioned above with the receiving set 1 of BS digital broadcasting of the gestalt of 
operation of this invention. Furthermore, even if a C/N ratio switches exceeding a threshold and 
fills conditions with this receiving set 1, a hierarchy change-over is not performed between fixed 
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time amount but after it is judged that the C/N ratio exceeded the threshold certainly, it will be 
made to perform a hierarchy switch. Therefore,' a switch with the Takashina layer transmission 
data and low hierarchy transmission data arises frequently, and things are lost. Therefore, giving 
a viewer the displeasure and the troublesomeness by switch of a screen display is lost, and v 
where a viewer is stabilized, it can view and listen. 

[0056] As mentioned above, although the receiving set of BS digital broadcasting was explained 
as a gestalt of operation of this invention, this invention is not restricted to the receiving set of 
BS digital broadcasting, and if it is the receiving set of the broadcast which adopted the 
hierarchy modulation technique, it is applicable [ this invention ] to anythings. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use' of this translation. 

* 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word vyhich can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION O.E. DRAWINGS _ 

[Brief Description of the Drawings] 

[Drawin g 1] It is the block block diagram of the receiving set of BS digital broadcasting which 
applied this invention. 

[Drawing 2] It is the block block diagram of the recovery section of the above-mentioned 
receiving set. 

[Drawing 3] It is the block block diagram of TS decoder of the above-mentioned receiving set. 
[D rawing 4] It is drawing showing the State machine which performs state control [ receive 
state / the Takashina layer receive state and / low hierarchy ] of a switch. 
[Description of Notations] 

1 BS Digital-Broadcasting Receiving Set 2 Parabolic Antenna, 11 Channel Selection Section, 12 
Recovery Sections, 13 Descrambler, 14 TS Decoder, 15 MPEG Decoder, 16 Control Section, 17 
Noise Level Pair C/N Ratio Table, 21 Noise Level Detecting Element 



[Translation done.] 
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